Inhibition of horse liver alcohol dehydrogenase and rabbit muscle lactate dehydrogenase by phenylhydrazine.
The activity of horse liver alcohol dehydrogenase was inhibited by phenylhydrazine. Kinetic experiments showed that this compound produced linear competitive inhibition with respect to NAD+ and linear noncompetitive inhibition with respect to ethanol. These results suggested that the inhibitor competes with NAD+ for the coenzyme binding site of alcohol dehydrogenase, forming a dead-end complex with the free form of the enzyme. A Ki value of 393 +/- 51 microM was estimated for the enzyme-inhibitor complex. Further evidence for this mechanism of inhibition arose from the fact that the same kind of inhibition was found for rabbit muscle lactate dehydrogenase. The Ki value for the lactate dehydrogenase-phenylhydrazine complex was 43.41 +/- 2.10 mM. The significant difference between these Ki values is explained in terms of known differences in hydrophobicity of the nicotinamide binding region in the two enzymes.